The irrigation technology for smallholder agriculture is an important instrument to increasing both productivity and income. However for the incorporation of this technology to succeed into small properties, there is a need for interlocution among the different spheres of coordination of these economic agents. In this way, the main objective of this work was to analyze the participation of the institutional and organizational environments of the district of Salto do Lontra, located in the southwestern region of Parana state, in both the dissemination and strengthening of irrigation. This region has the highest concentration of smallholders in the state, hence its relevance. A detailed analysis of the organizational environment was made, in which interviews to the representatives of the organizations werw inserted in the management process of this sector. In order to identify the efficiency of organizations and the accessibility of public credit policies, questionnaires were applied to 35 irrigating smallholders, considering local customs, values and skills. The results demonstrated that the credit policy obtained by the public authority corroborates for the permanence of this economic and social agent in the field. However, organizations work individually, without synchronizing the needs of the category. On the other hand highlighting the universities, which proved to be strong disseminators of irrigation technology locally.
The relationship between smallholder agriculture and irrigation technology has been studied worldwide. The emphasis of the studies focuses on the efficient use of water by irrigation (Kooij, Kuper, Fraiture, Lankford, & Zwarteveen, 2017; Cunha & Rocha, 2015; Mwangi & Crewettb, 2018; Khor & Feike, 2017; Tijani, Obayelu, Sobowale, & Olatunji, 2015; Beekman & Bolding, 2014; Hagos & Mamob, 2014; Giordano & Fraiture, 2014) . However, few articles address the importance of institutional and organizational environments as a tool for irrigation strengthening in smallholder agriculture.
Organizations can be disseminators of irrigation technology among family farmers. With joint effort, they are able to inform, empower and direct the producer regarding the use of this technology in an efficient and profitable way.
The trust and representativeness of the organizations to the family farmer corroborate in the perception of the intrinsic problems to each property, contributing in the uncertainties and difficulties reduction, detected in the implantation and management of the irrigation locally. They are considered the link between the family farmer and the institutional environment, governed by laws and public policies aimed at the sector, especially the rural credit.
Thus, this objective is to identify the participation of the organizational and institutional environments in the dissemination process and strengthening of irrigation in family agriculture. The field study will take place in the municipality of Salto do Lontra, southwest of Paraná, as it is the region with the largest number of smallholders in the state.
This empirical approach can contribute to verify the importance of environments in the process of strengthening family irrigation agriculture in different regions of the country, aiming at improving the quality of life of the farmers and the sustainability of the developed production.
Method

Local Characterization
The study was carried out in the district of Salto do Lontra, southwest of Parana. In the last decades, the irrigation technology has assumed relevant participation in the strengthening of the smallholder agriculture of Parana. There has been a 167% increase in the nationally irrigated area in the last 20 years, while the South region hás grown by 73% and the Parana state, with a growth of 232.2% (Table 1) . Adapted of Loiola and Souza (2001) .
The district of Salto do Lontra (Figure 1 ) has a population of 14.713 inhabitants and a total area of approximately 313 Km 2 (IPARDES, 2014) . The city is bathed by the rivers Otter, Jaracatiá, Mombuco and Cotejipe. The climate of the region is characterized as Humid Subtropical Climate (Cfa), with na average precipitation of 1.900 mm, Evapotranspiration of 1.000 mm and average temperature of 18.5 o C (Caviglionli et al., 2002) . Where, n = ∑ n i k i=1 . To quantify qualitative data such as: irrigation system used, technical assistance, water quality control used in irrigation before and after system implantation, control of soil quality before, difficulties to irrigate and irrigation benefits were used relative frequency analyzes , representing its values percentage, denoted by:
Both the means and the frequencies were represented graphically during the analysis.
To complement the analysis, interviews were made with presidents of representative organizations of irrigating smallholder in that municipality to identify the actions carried out as well as the participation of the local irrigating smallholder. The description of these interviews is described descriptively.
Results and Discussions
The Perception of the Institutional Environment by the Irrigating Smalholder of Salto do Lontra
The rules imposed by the institutional environment can be observed in the set of laws, customs and traditions that interfere directly in the competitive environment of the economic sectors. This is the normative side of economics and they are common to all agents, thus delimiting or expanding individual and collective actions. The organizations that are part of the economic process are the agents responsible for mitigating the negative impacts linked to both formal and informal rules, denoting the organizational environment that influences in a decisive way the sector coordination.
Among the most commonly used credit access programs for smalholder is the National Program for Strengthening Smallholder agriculture (Pronaf). This program presents several outcomes, such as Pronaf Financial and More Food. The Pronaf Financial was created to finance production which loans value up to R$ 250.000 per borrower or agricultural year, with interestrate ranging from 2.5% to 5.5% per year, depending on the activity. The payment term is from 1 to 3 years, depending on the activity developed (BCB, 2019).
Regarding Pronaf More food, this is intended for the expansion, renovation, machinery purchase and equipment, including irrigation. The loan amount can total R$ 330.000.00 for smallholder each in an agricultural year. The interest on this subgroup of Pronaf varies from 2.5% to 5.5% depending on the destination of the financing. For the implementation of the irrigation systems, interest rates reach 2.5% per year for payment in up to 10 years, with the first three years of lack period (BCB, 2019). It is worth noting that in order to have access to Pronaf, the smallholder must comply the requirements established by the federal government.
This credit program is offered by several financial institutions at the local level, but those that stand out in Salto do Lontra are the credit unions. From the 35 smallholders interviewed, 65.71% have financing for their irrigation systems and their productive activities in the Cooperative System of Rural Credit with Solidarity Interaction (Cresol) and Cooperative Credit System (Sicredi). Added to the participation of those who have financing from cooperatives and public banks jointly, the number is even greater. Other 17.14% is in charge of the smallholders who have subsidized irrigation kits through extension projects. The most impressive is the dependence of smallholders on the financing, since only 5.71% of the farmers do not have any type of financing ( Figure 2 (Figure 7) , a issatisfaction o hnicians. For th ethod. In the p or it is respon ndicates the n , 2018). s, the greatest ict is the lack quantity and qu mpanies that su ng at a later tim Emater is con agents, univers ns that suppor a smallholders.
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The public sector contributes to this scenario through the Artificial Insemination Program (PIA), supported by the state government. The district, through the Department of Agriculture of Salto do Lontra provides the nitrogen cylinders for the producers to store the semen of the animals purchased. Aiming at genetic improvement, the department's technicians give courses to assist the smallholder in the best choice of breed to be inseminated to obtain the expected results, such as increased production, herd management, reduction of labor accidents and product quality last. The demand is high and producers are interested in these actions and prioritize them, because they know that the higher the knowledge, the higher the income generated from the property.
Another program offered at the local level is the Machine on Ownership, where the producer is entitled to 10 hours a year paying 50% less than the market value. The irrigating smallholder benefits from these machines to make the drainage of the irrigated area, since the majority uses irrigation for pastures. Also, the public power assists with the topographic survey and contour lines in the inter-harvest season.
It is worth emphasizing the relevance given to the partnerships among several organizations so that many projects solidify and strengthen themselves locally. Among the partners, the National Rural Learning Service (SENAR), Banco do Brasil (BB), Rural Workers' Union, Emater and credit cooperatives are mentioned.
The local Associations constitute an extremely important organization for the irrigating smallholder of Salto do Lontra. Each community has an association that receives agricultural machinery and equipment via state government funds, to be used in the producers properties. Each farmer rents the machines he needs at a price 50% lower than the market. The amount charged is for the maintenance of the machines. The communities organization contributes to the reduced production cost, helping the smallholder to access the technologies at a compatible price with their production capacity. These actions allow the smallholder to make new investments in the quality and productivity of their activities.
This scenario corroborates to show that the irrigating smallholder perceives in the organizational actions a strong alternative to reduce costs and, consequently, increase the gains of the developed activities in the property. This shows that he feels inserted in the construction of activities that strengthens his participation as a rural producer in the competitive market. In order for irrigation to be perceived as relevant to rural properties, emphasis should be placed on the dissemination of knowledge in rural areas. Many realize that irrigation is essential, but few know about the system's operation, the need to identify whether uniformity is correct, whether the system is suitable for its region and activity, whether the form of handling is adequate to ensure longer life usefulness of the used system. Such information should be a constant in these farmers, not just randomly. Let him realize that irrigation is part of the prosperity of his primary activity, or that it provides gains in secondary activities. There is a lack of commitment from the organizations to support and stimulate actions aimed at the use of irrigation locally, often for lack of knowledge of the sector's representative bodies.
It is also important to highlight the participation of the only company that provides irrigation systems in the region. Its core activity is focused on the equipment Sales, so that it clarifies the producer as to the area, water need, the existing technologies and the type that best adapts to the site that will be irrigated. However, they do not have an after-sales service regarding the training of the producer to better use the chosen system, as well as to assist in basic problems such as sprinkler clogging, leaks or equipment exchange. The maintenance service is offered under the producer requests, but with an additional cost.
One of the great pillars of the organizational environment are the universities. Through research and extension projects the universities can join the community. This took place in Salto do Lontra in 2008, with projects of professors from the Agricultural Engineering course of the State University of West Parana (UNIOESTE) and is perpetuated to this day with the participation of other universities, such as the Federal Technological University of Parana (UTFPR).
With the partnership of Emater was presented to the smallholder the tecnology irrigation. Aiming to assist the producer in making decisions and clarifications regarding to the use of technology, benefits and difficulties. At the outset, drip irrigation kits were purchased through an extension project sent to MCT/CNPQ/CT-HIDRO.
The first actions were to pass on the information needed by smallholder on irrigation technology, involving exposure of the method used, as well as the importance of soil and water quality for the technology property , 2017) . It is a system that, according to the interviewed, offers high efficiency, low management and costs compatible with the local reality. The satisfaction with the irrigation use led to a 92% increase in the irrigated area of this group of smalholder, a scenario close to that identified by the Agricultural and Livestock Census 2017, which showed a 100% increase in irrigated area of the same size and same type of interviewed system (sprinkling and dripping) in the district in the last 10 years.
This demonstrates that the universities are disseminators of irrigation technology in Salto do Lontra. The approach of knowledge, the developed work valorization by this group of producers and the respect with which they were treated created positive synergies among the agents, which is intrinsic to the organizations that seek common goals and strengthen the bonds between the economic agents. However, these same farmers who remained with irrigation note that there is a greater need for services and support provided by universities.
A strong, consolidated organizational environment, in which individuals work to strengthen a sector induces an increase in competitiveness of economic agents and, consequently, of other organizations that eventually form a productive chain. The organizational background interconnected with the environment institutional actions provides greater competitiveness, maturity, information and coping capacity in difficulty times. This scenario may contribute to the smallholder of Salto do Lontra, identifying the best form of coordination and emphasizing the collective effort of this productive category.
Conclusion
Irrigation technology is an alternative for the sustainability of smallholder agriculture in the municipality of Salto do Lontra, southwest of Parana. However, the use of this technology requires knowledge, information, producer qualification and adequate technical assistance, in order to keep the system functioning with total efficiency.
As a result, the present study analyzed the institutional and organizational environments participation of the district of Salto do Lontra, southwest of Parana, in order to identify the actions developed by these entities in favor of the implantation and perpetuation of irrigation locally. A total of 35 questionnaires were applied to irrigating smallholder, realizing the difficulties and benefits that the technology has brought them since the implementation of the project by the Unioeste/Cascavel Agricultural Engineering course in 2008.
The institutional environment was very prone to the strengthening of this producers group, offering a solid base of financial agents locally, which help in the public policies accessibility promoted by the federal, state and municipal governments, emphasizing the formal rules of this environment. By the informal rules, these farmers show that customs and traditions prevail locally. The greater demand for credit occurs in credit cooperatives, organizations that many smallholders helped to found, exercising managerial positions. This proximity helps farmers feel more confident and appreciates their role as food producers and regional development promoters.
However, what worries is the degree of indebtedness of this smallholder, who has up to 30% of his income committed in 37% of the properties interviewed and 46% of them have up to 20% of their income compromised. However, during the payment period, new investments are needed in the property, further tying the smallholder with the financial system.
With regard to the organizational environment, it was possible to perceive that the universities were an incentive and propeller of the irrigation technology in the municipality, favoring the increase of the irrigated area and the number of establishments with irrigation, going from 62 in 2004 to 103 in 2012. With the professors and academics help, farmers learned about irrigation and were willing to implement it on their properties in 2008. However, with insufficient financial incentives from the federal and state governments to continue the extension project after 2012, one can not continue research and identify the responses that irrigation could bring in social and economic terms.
The reflex was felt in the field, where the difficulty in maintaining the equipment, the impossibility of hiring labor, the health problems and the activity change contributed for about 40% of the smallholder to give up of the irrigation. Of the group interviewed, 25% left irrigation recently.
This reality denotes a disruption of the organizational environment supporting the irrigating family agriculture. There is a need for an efficient coordination of the involved agents with this sector in Salto do Lontra. Support and stimulate joint actions, bring information in a coherent way and according to the local reality, generate positive externalities and contribute to the agents feel that they belong to the locality, are the challenges that must be overcome in order to have an active irrigation smallholder agriculture and strengthened at the regional level.
